We have succeeded in depleting a twodimensional electron gas (2DEG) channel by oxide wires formed with an atomic force microscope (AFM). Currents in the channel depended on the height of the oxide wire on a deltadoped HEMT structure. The current in the sample with the oxide wire of 25nm in height shows approximately one hundred times lower than that without wires.
shows an AFM image of that structure with three oxide wires formed at Vs=50V. Since we applied the higher voltage than the case Fig. 10 ) in order to enhance the height of the oxide wire, the average height became 18nm, and the total width of a pair (b) is that for Fig.3 ; (c) is that for another sample with a pair wire of 25nm in height formed at Vs70V. which is approximately hundred times lower than that of the samples without wires.
Conclusion
Since we have succeeded oxidizing the deltadoped HEMT structure using the AFM, we can easily form the nano-scale depletion layers in the 2DEG channel. Those depths were controlled by the height depending on the applied voltage for the oxidation. Our experimental result will contribute to fabrication of GaAs/AlGaAs quantum effect devices and single electron devices.
